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(57) ABSTRACT

Disclosed is a leveling motor, which removes a gap from a
threaded portion converting a rotating force of the leveling
motor into an axial feeding force to minimize a movement
error and enable a leveling operation to be precisely con-
trolled, and includes a housing, a shaft axially moving in the
housing and having on an outer circumference thereof a
threaded portion, a threaded pipe provided on an outer cir-
cumference of the shaft and having on an inner circumference
thereof a grooved portion that corresponds to the threaded
portion, and an elastic member supplying an upward elastic
force to the shaft, whereby the threaded portion axially comes
into close contact with the grooved portion by the elastic force
of the elastic member.

6 Claims, 3 Drawing Sheets
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1
LEVELING MOTOR

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefitunder 35 U.S.C. §119 of
Korean Patent Application No. 10-2010-0131194, filed on
Dec. 21, 2010, which is hereby incorporated by reference in
its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to a leveling motor
and, more particularly, to a leveling motor configured to
remove a gap from a threaded portion converting a rotating
force of the leveling motor into an axial feeding force, thus
minimizing a movement error and enabling precisely con-
trolled leveling operation.

2. Description of the Related Art

Generally, a luxury vehicle is equipped with a headlamp
leveling device to adjust an irradiation angle of a headlamp
according to a change in position of a vehicle body.

Such a headlamp leveling device functions to adjust the
irradiation angle of light by pushing and pulling a reflector
using a predetermined drive means. Such a drive means is a
leveling motor of the headlamp leveling device.

FIG. 1 is a side sectional view showing a conventional
leveling motor, and FIG. 2 is an enlarged side sectional view
showing a threaded portion of a shaft of the leveling motor.

A motor 10 largely includes a housing 20 receiving parts
driven by electromagnetic force, a device accommodated in
the housing 20 and driven by the electromagnetic force, and a
shaft 11 axially moving out of the housing 20 to adjust an
irradiation angle of a lamp.

An upper end of the shaft 11 protrudes upwards from the
housing 20. The shaft 11 is supported in the housing 20 to be
moved up and down by a threaded pipe 21.

To be specific, a threaded portion 12 is formed on a prede-
termined portion of an outer circumference of the shaft 11,
and the threaded pipe 21 is disposed to surround an outer
circumference of the shaft 11 and has a grooved portion 22 to
correspond to the threaded portion 12.

If the threaded pipe 21 rotates, the screw-shaped threaded
portion 12 formed on the outer circumference of the shaft 11
vertically moves along the grooved portion 22.

However, a gap (d) exists between the threaded portion 12
and the grooved portion 22. Such a gap (d) causes a movement
error in an axial direction.

FIG. 2 shows the gap in detail. A root of each thread of the
threaded portion 12 is in close contact with a groove. Thus, a
crest of the thread is spaced apart from the groove in an axial
direction. Here, if the threaded pipe 21 provides a downward
feeding force for the shaft 11, a backlash occurs in proportion
to a distance in which the groove is to move to come into
contact with the crest of the thread.

Such a gap causes the movement error of the leveling
motor, thus making it difficult to precisely control the irradia-
tion angle of the headlamp.

BRIEF SUMMARY

Accordingly, the present invention has been made keeping
in mind the above problems occurring in the prior art, and an
object of the present invention is to provide a leveling motor,
which is constructed to minimize a gap of a thread while a
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2

shaft ofthe leveling motor is being moved, thus being capable
of minimizing a movement error.

In order to accomplish the above object, the present inven-
tion provides a leveling motor, the motor comprising a hous-
ing, a shaft axially moving in the housing and having on an
outer circumference thereof a threaded portion, a threaded
pipe provided on an outer circumference of the shaft and
having on an inner circumference thereof a grooved portion
that corresponds to the threaded portion, and an elastic mem-
ber supplying an upward elastic force to the shaft, whereby
the threaded portion axially comes into close contact with the
grooved portion by the elastic force of the elastic member.
Therefore, a gap between the threaded portion and the
grooved portion can be eliminated, so that a leveling error can
be minimized.

Further, the elastic member comprises a coil spring, con-
nected at an upper end thereof to a lower end of the shaft and
connected at a lower end thereof to a bottom of the housing.
Therefore, the lower end of the shaft is supported, thus
enabling a precise close contact.

Further, an outer circumference of the elastic member is
supported by a lower end of the inner circumference of the
threaded pipe to limit a horizontal movement of the elastic
member. Therefore, an unnecessary movement of the elastic
member is prevented, so that operational reliability is
improved.

The leveling motor further includes a protrusion protruding
upwards from the bottom of the housing to limit the horizon-
tal movement of the elastic member. Therefore, a horizontal
movement of the elastic member can be prevented.

The leveling motor further includes a spherical connector
interposed between the shaft and the elastic member. There-
fore, an elastic force may be precisely transmitted in an axial
direction while a load between the shaft and the elastic mem-
ber is minimized.

The leveling motor further includes a contact member
interposed between the connector and the elastic member to
support a bottom of the connector. Therefore, a frictional
force between the elastic member and a connector can be
minimized.

Further, the contact member takes a shape of a disc. There-
fore, the connector can be effectively supported.

The present invention provides a leveling motor, the motor
comprising a shaft having on an outer circumference thereof
threads, a threaded pipe provided on the outer circumference
of the shaft, transmitting a rotating force through grooves to
the threads, thus moving the shaft axially, and an elastic
member disposed under a lower end of the shaft and supply-
ing an upward elastic force so that crests of the threads come
into close contact with the grooves. Therefore, it is possible to
precisely control the leveling motor in an axial direction.

The leveling motor according to the present invention con-
structed as described above advantageously eliminates the
gap of each thread via the elastic force, thus minimizing the
movement error of the shaft, and allowing an irradiation angle
of'a headlamp to be precisely controlled.

Further, a member for minimizing a contact area is dis-
posed on a junction between the shaft and the elastic member,
and a structure for preventing the movement of the elastic
member is provided on the bottom of the housing, thus
improving the operational reliability of members for elimi-
nating the movement error.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side sectional view showing a conventional
leveling motor;
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FIG. 2 is an enlarged side sectional view showing a gap of
athreaded portion of the leveling motor shown in FIG. 1; and

FIG. 3 is a side sectional view showing a leveling motor
according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Hereinafter, a leveling motor according to a preferred
embodiment of the present invention will be described in
detail with reference to the accompanying drawings.

FIG. 3 is a side sectional view showing a leveling motor
according to the present invention. Hereinafter, a direction in
which a shaft 11 is ejected is referred to as an upper side or an
upper part, and a direction in which the shaft 11 is retracted is
referred to as a lower side or a lower part.

A housing 20 receives parts for moving the shaft 11 up and
down by an electromagnetic force, and has a cylindrical inte-
rior. As described above, while the shaft 11 placed along a
central axis of the housing 20 moves up and down, an irra-
diation angle of a headlamp is adjusted.

A screw-shaped threaded portion 12 is formed on a prede-
termined portion of an outer circumference of the shaft 11. A
threaded pipe 21 is provided on the outer circumference of the
shaft 11, and a grooved portion 22 is formed on an inner
circumference of the threaded pipe 21 to correspond to a
shape of the threaded portion 12.

The threaded portion 12 engages with the grooved portion
22 to move up or down by a rotating force of the grooved
portion 22. The threaded pipe 21 having on the inner circum-
ference thereof the grooved portion 22 performs a rotating
movement by parts that are disposed in the leveling motor 10
and perform electromagnetic interaction.

Meanwhile, the threaded pipe 21 may be a member that is
directly rotated by interaction between a magnet and a coil
provided on the outer circumference of the threaded pipe 21,
or may be a member that receives a rotating force transmitted
from an additional motor.

The shaft 11 is disposed such that, when the shaft 11 moves
down to be maximally retracted into the housing 20, a lower
end of the shaft 11 is adjacent to a bottom of the housing 20,
and an upper end thereof is exposed upwards. Preferably, a
ball 13 is coupled to the upper end of the shaft 11, which is
coupled to a predetermined portion of the headlamp in a
ball-joint manner and then is pushed or pulled to adjust the
irradiation angle.

According to the present invention, in order to cause the
threaded portion 12 and the grooved portion 22 to come into
closer contact with each other and to minimize a gap, an
elastic member 32 is disposed under the lower end of the shaft
11.

The elastic member 32 is connected at an upper end thereof
to the lower end of the shaft 11 and supported at a lower end
thereof by the housing 20 to provide an elastic force for
biasing the shaft 11 upwards.

Preferably, the elastic member 32 comprises a cylindrical
coil spring. Thus, an upper end of the coil spring is connected
to the lower end of the shaft 11, while the lower end thereofis
supported by the bottom of the housing 20. Of course, the
elastic member 32 may selectively use an elastic-force sup-
plying member such as a plate spring or a rubber, instead of
the coil spring.

The elastic member 32 provides an elastic force while
supporting the lower end of the shaft 11. Hence, the threaded
portion 12 can come into close contact with the grooved
portion 22. In this case, as described above, a backlash caused
by a change in the moving direction of the threaded pipe 21 or
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4

an external force around the ball 13 may be eliminated by an
elastic restoring force of the elastic member 32.

Therefore, it should be noted that a structure of compen-
sating for the gap using the elastic force can minimize a
movement error of the leveling motor 10.

Further, the shaft 11 receives a rotating force via the
threaded pipe 21 and moves up and down. However, when the
rotating force is transmitted to a contact portion between the
shaft 11 and the elastic member 32, the elastic member 32
may be twisted or overloaded.

Therefore, a member for minimizing a load is preferably
provided between the upper end of the elastic member 32 and
the lower end of the shaft 11.

According to such a concept, the connector 31 is disposed
between the elastic member 32 and the shaft 11. The connec-
tor 31 has a spherical shape or an elliptical cross-section.
Thereby, a contact area between the lower end of the shaft 11
and the connector 31 can be minimized.

As described above, a contact area between the elastic
member 32 and the lower end of the shaft 11 is minimized, so
that an elastic force for eliminating a vertical gap can be
precisely transmitted and a load caused by a contact surface
can be minimized.

If the elastic member 32 comprises a coil-shaped spring,
the elastic member 32 is in surface or line contact with the
connector 31, so that a predetermined frictional force is gen-
erated. Hence, a construction for minimizing a contact area
between the elastic member 32 and the connector 31 is addi-
tionally required.

Therefore, in order to minimize the contact area between
the elastic member 32 and the connector 31, a contact mem-
ber 33 is further provided between the upper end of the elastic
member 32 and the connector 31.

The contact member 33 is a disc-shaped member, and is
disposed on the upper end of the elastic member 32. An upper
surface of the contact member 33 is brought into contact with
the connector 31. Thus, the upper end and lower end of the
connector 31 are supported, respectively, by the shaft 11 and
the elastic member 32 while minimizing the contact area, thus
maximizing operational reliability and effect of eliminating
the movement error.

Meanwhile, the elastic member 32 is disposed on the bot-
tom of the housing 20, and a horizontal movement of the
elastic member 32 must be limited to precisely support the
shaft 11. Thus, the outer circumference of the elastic member
32 is preferably supported on a lower end of the inner circum-
ference of the threaded pipe 21. Thereby, a hollow interior
provided in the lower end of the threaded pipe 21 functions as
a kind of stopper to prevent the movement of the elastic
member 32.

The outer circumference of the elastic member 32 may be
supported by an inner circumference of a cylindrical protru-
sion that protrudes upwards from the bottom of the housing
20.

Further, if the elastic member 32 is a coil spring, it is more
preferable that a protrusion 34 protrude upwards from the
bottom of the housing 20. The protrusion 34 protrudes
upwards in the hollow elastic member 32, thus preventing the
elastic member 32 from moving leftwards or rightwards.

The leveling motor constructed as described above is
advantageous in that the threaded portion of the shaft comes
into close contact with the grooved portion of the threaded
pipe by the elastic force, so that the movement error of the
shaft can be minimized.

Further, the leveling motor is advantageous in that the
member for minimizing the contact area is disposed on the
junction between the shaft and the elastic member, and the
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structure for preventing the undesirable movement of the
elastic member is provided on a lower portion of the housing,
so that the operational reliability of the members for elimi-
nating the movement error is more improved.

Although the leveling motor has been illustrated with the
motor for adjusting the irradiation angle of the headlamp, as
an example, the concept of the present invention may be
applied to various leveling actuators each having a shaft
moved in an axial direction.

While the invention has been described in its preferred
embodiments with reference to the accompanying drawings,
it is to be understood that the invention is not limited thereto
but may be variously embodied within the scope of the fol-
lowing claims.

What is claimed is:

1. A leveling motor for adjusting an irradiation angle of a
lamp, comprising:

a housing;

a magnet coupled with a coil and disposed within the

housing for generating an electromagnetic force;

a shaft moving in the housing in an axial direction and
having a threaded portion formed on a predetermined
portion of an outer circumference of the shaft and a ball
coupled at a first end the shaft;

a threaded pipe disposed to surround the outer circumfer-
ence of the shaft, and having a grooved portion on an
inner circumference of the threaded pipe wherein the
grooved portion is engaged with the threaded portion of
the shaft, and wherein the threaded pipe is configured to
rotate the threaded portion of the shaft by the electro-
magnetic force; and
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an elastic member disposed between a second end of the
shaft and an inner surface of the housing,

wherein the elastic member comprises a coil spring for
providing an elastic force toward the second end of the
shaft, wherein the threaded portion of the shaft comes
into close contact with the grooved portion of the
threaded pipe to inhibit a backlash present therebe-
tween.

2. The leveling motor as set forth in claim 1, wherein an
outer circumference of the elastic member is supported by a
lower end of the inner circumference of the threaded pipe to
limit a horizontal movement of the elastic member.

3. The leveling motor as set forth in claim 2, further com-
prising:

a protrusion protruding upwards from the inner surface of
the housing toward the second end of the shaft to limit
the horizontal movement of the elastic member.

4. The leveling motor as set forth in claim 1, further com-

prising:

a spherical connector interposed between the second end of
the shaft and an upper end of the elastic member.

5. The leveling motor as set forth in claim 4, further com-

prising:

a contact member interposed between the connector and
the elastic member to support of the connector,

wherein an upper surface of the contact member contacts a
bottom of the connector.

6. The leveling motor as set forth in claim 5, wherein the

contact member takes a disc shape.
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